Research of test anxiety burgeoned during the late 1960s, largely through a desire to treat its symptoms (Tobias, 1979) . Early interventions were behavioral in nature, stressing relaxation training and desensitization through counterconditioning or extinction. Allen (1972) summarized the findings of 12 studies. All the treatments appeared to reduce self-reported TA; five treatment groups improved their performance compared with untreated controls. By the 1980s, TA had become such a "target for therapy" that the range of treatments encompassed the "overall evolution" of anxiety reduction (Denney, 1980, p. 209 ). Allen, Elias, and Zlotlow (1980) reviewed 49 treatment studies of college students. Most treatments produced significant TA reductions; however, only 18% of the treated groups showed significant performance improvement. Tryon's (1980) review of 85 studies supported these findings. She suggested that desensitization and other behavioral techniques attend to the emotional rather than the cognitive (worry) aspect of test anxiety, so improved performance through these methods should not be expected. Cognitive modification or study counseling combined with desensitization seemed more likely to reduce TA and raise performance.
None of these reviews employed an exhaustive collection of studies. All focused on selected aspects rather than a comprehensive view of test anxiety. There seemed to be a consensus that a relationship between the construct and performance has been established. However, a causal direction has not been defined. The reviewers also agreed that most interventions are effective in TA reduction, but without assurance of performance improvement. No review used quantitative methods beyond vote-counting, so sizes of treatment effects could not be compared.
* Grouping for treatment (group, individual) * Retention period (number of chronological weeks) * Researcher bias (amount of direct involvement, much or little) * Research design quality (1 = poor to 3 = excellent) In rating the research designs, eight features were considered: problem statement, population description, sampling, error control, instruments, data analysis, conclusions, and the overall report. Under predetermined criteria, each feature was evaluated on a scale from 1 to 3, except that the ratings for sampling and error control were each doubled to give them extra weight. Where TA treatments were involved, the sampling feature was penalized whenever the subjects were volunteers, and under the rubric of error control, penalties were assessed for the use of only one therapist, the use of only one instrument to measure TA, and the lack of a credible placebo. The numbers reflecting the eight design features were summed and divided by 10 to give a composite quality rating for each research design.
Dependent variables. In correlational studies, the product-moment coefficients were directly the dependent variable. To guard against skewness of the sampling distributions, all values of r were converted to Fisher's z (Ferguson, 1981, p. 194) for their analysis.
In experimental studies, an effect was defined as any comparison of scores for two experimental groups. These effects became the criterion variable. Each value was quantified to a common metric, effect size, through Glass's definition ( 
According to Equation 1, the difference between group raw-score means, adjusted means, or change-score means was standardized to a scale-invariant metric through division by s, an estimate of the population standard deviation. The value of s was determined as the familiar pooled value, the square root of within-cell variance, or the square root of error mean square. A distinction was drawn between the effect sizes based on posttest or adjusted posttest measures as opposed to pretest-posttest change scores. These two styles had measured different constructs and therefore were analyzed separately. Most study reports provided more than one effect size for the same experimental groups, creating a potential bias from data dependence. However, the same groups usually provided only one effect size for the same research question, so data dependence was largely avoided by separately analyzing each question's data. Whenever two groups were asked the same question more than once, the dependent effect sizes were averaged to provide one equivalent value. 
Results

Procedures of Data Analysis
The total collections of data were partitioned into subsets, each relating to a question of research. Then each subset was analyzed separately, in the hope that its mean could be used to represent the subset, thus becoming the correlation or the effect that answered the question. Certain requirements attended this agreeable condition. For a mean to represent its subset inferentially, each item of data must estimate the underlying population value. Where such a circumstance exists, the subset of data is homogeneous, all its variance results from sampling error, its mean properly estimates the population parameter, and confidence intervals for the mean are also valid. However, if its variance exceeds the amount expected by chance, the subset is heterogeneous, and its mean cannot be said to estimate one population value. Outlier data points in the subset may cause the excessive variability. Another potential cause is a relationship between the dependent variable and an independent variable, that is, the data may vary as a function of a study characteristic (such as school grade level or research design quality). If so, the population parameters are multiple rather than single, and the data in the subset are estimating two or more population values.
Each analysis thus began with a test of homogeneity for k data items (Hedges & Olkin, 1985) . The test provided a chi-square statistic for k -1 degrees of freedom and a desired significance level. Because test anxiety research depends to a large degree on self-report measures, an a of 0.01 was applied throughout the analysis. If the test statistic, Q, was not significant, its subset of data was homogeneous. Then the mean value, weighted with respect to sample sizes, and its 99% confidence interval were computed. Each mean was declared the correlation or effect that answered its question of research. The confidence interval tested the null hypothesis that the mean was not significantly different from zero, and the analysis of that subset was complete.
However, if Q was significant, the subset was heterogeneous from the influence of outliers or from relationships between the dependent and independent variables. When heterogeneity was disclosed for any subset, a search for the cause was initiated, using procedures detailed by Hembree and Dessart (1986, pp. 91-93). These procedures included (a) deleting outliers (if any) and (b) subgrouping the data by categories of the independent variables and testing these subgroups for homogeneity. The revelation of homogeneous subgroups within the heterogeneous data set described the relations and interactions among the independent and dependent variables.
Some cases of heterogeneity resisted all efforts to find a cause. On those occasions, the mean of the heterogeneous group was offered as a descriptor from which no statistical inferences were drawn.
Correlational Findings
The first task of the study set out to identify possible correlates of test anxiety and to answer the question, What is the extent of each correlation? Tables 1-6 present the findings. The data regarding each correlate are summarized by (a) providing the number of correlations along with the total number n of students involved, values of outliers (if any), smallest and largest values of r (excluding outliers), and the grades involved, (b) providing the group mean as the correlation that, in the presence of homogeneity, describes the relationship, and (c) indicating whether or not the mean was significantly different from zero.
Performance correlates. Table 1 presents the mean correlations between performance measures and test anxiety. These measures include IQ, aptitude, and achievement tests, problem-solving and memory tasks, course grades, and cumulative GPA.
Sixty-six correlations had examined the relationship between IQ and TA. For grades 1 and 2 combined, the mean was -0.10 of marginal significance. Grades 3-P (postsecondary) showed consistent correlation at a level of -0.23. These findings suggest that higher TA associates with lower intelligence. However, it needs to be recalled that IQ scores are gathered by testing; these IQ measures were possibly confounded by test anxiety.
Correlations between TA and scores of aptitude and achievement measures were consistent for the two styles of tests, and so their values were combined. The mean results were nonsignificant for grade 2 and significant for grades 4-P. In addition to the correlates of debilitating test anxiety, Table 1 shows performance correlates of its worry and emotionality components. Their relationships with test scores and course grades were inverse and significant, more strongly for worry than emotionality.
Personal/personality correlates. Table 2 presents relationships between TA and measures of student characteristics, including performance-related attitudes and skills, thinking styles, self-concept variables, socioeconomic status (SES), defensiveness (a tendency to deny one's anxiety), and psychological attitudes and needs.
A group of 31 correlations had examined the relationship between need for achievement and test anxiety. The group was heterogeneous; a relationship was found between grade level and the correlations. In the elementary grades, the relationship was inverse, suggesting that high-test-anxious (HTA) students had lower needs to achieve. The relationship shifted in sign for high school students and became nonsignificant for college students. No relationship was found between TA and students' levels of aspiration. HTA students displayed strong fears of negative evaluation and negative feelings toward tests. Their study skills appeared attenuated. An outcome regarding fear of failure could not be determined; these correlations stayed heterogeneous.
No significant relationships were found between TA and creative (divergent) thinking or level of curiosity. A strong inverse relationship appeared between self-esteem and test anxiety. HTA students were inclined to an external locus of control and were prone to feel unprotected. A small relationship existed between SES and test anxiety. TA and defensiveness were strongly related, with boys a little less inclined than girls to admit their anxiety. HTA students seemed less dependent on teacher behavior than LTA students. They tended to blame others for failure. Their needs for dominance and TA were inversely related; needs for nurturance and exhibition did not correlate significantly with the TA construct. In early grades, the HTA students seemed as sociable as less anxious students. This tendency declined, however, until HTA students in college seemed significantly less sociable than their LTA peers. As shown in Table 3 , test-anxious college students possessed a lower sense of well-being, less self-acceptance, less self-control, less acceptance of responsibility, lower capacity for status, less tolerance, and lower intellectual efficiency than LTA students.
Teacher-related correlates. tend to be low among children in the early grades, so teachers were better able to judge TA at intermediate grades, where the levels are higher. The extent of teachers' anxiety (as measured by the Taylor Manifest Anxiety Scale) correlated strongly with students' TA. Perceptions of the teacher as negative and unfriendly were moderately related to the construct, but perceptions of the teacher as positive and friendly showed no significant relationship to test anxiety. Correlations among anxieties. Table 5 presents the results of relating TA and other anxieties. The construct related directly and strongly to general anxiety proneness, more in grades 1-12 than in college. Similar large correlations were found between TA, A-State (transitory) anxiety, and A-Trait (chronic) anxiety. TA was significantly related to its worry and emotionality components, and the components themselves were strongly related in both the state and trait senses. Results from the debilitating (AAT-) and facilitating (AAT+) subscales of the Anxiety Achievement Test correlated at a significant level of -0.49. Correlates of AAT +. Table 6 identifies correlates of AAT +, a construct much less studied than its debilitating counterpart. Higher levels of AAT + related to better IQ, aptitude, and achievement test scores and to higher GPA. No relationships were found between AAT + and need for achievement or locus of control. AAT + and general anxiety were inversely related at a modest level.
Findings Related to Causes
The second task of the study set out to identify causes and sources of test anxiety (variables that exhibit differential levels of the construct) and to answer the question, What is the difference in TA level between two elements of a cause? By Equation 1, each difference was converted to an effect size (e.g., to compare the TA levels of females and males). The effect-size group accrued for each cause was analyzed through the procedures given before. Tables 7 and 8 Causes of debilitating test anxiety. Table 7 presents the mean effects for causes and sources of debilitating test anxiety, including ability level, sex, school grade level, ethnicity, birth order, and the school environment.
Ability level. A group of 10 effects compared the TA levels for students of high, average, and low abilities or aptitudes. The subset comparing high and average abilities displayed a significant mean effect of -0.49. For low and average abilities, the subset showed a mean effect of 0.52. Hence, TA was greater for average students than those with high ability and, with nearly the same proportion, greater for low-than for average-ability students.
Sex. Females consistently showed higher levels of test anxiety than males. A small sex difference appeared in the early school years, increased to a peak in grades 5-10, and declined through upper high school and college. In studies where the TA scores of highly defensive students were removed, the female-to-male comparisons still displayed a significant mean of 0.40. Thus, the TA gender difference seemed to be a true effect.
Adjacent grades. A group of 78 effects examined TA differences between adjacent grades from 2 through 12. After increasing in the early grades, TA appeared to stabilize near grade 5, remain essentially constant through high school, and show a small decline in college. Ethnicity. In the early grades, black students displayed significantly higher TA levels than white students. This difference declined to marginal significance in grades 5-8, and by high school the levels for black and white students were essentially equivalent. A significant effect of 0.36 was observed for TA differences between Hispanic and white students across grade levels.
Birth order. Comparisons of TA levels for only children versus firstborns showed a nonsignificant effect. However, the mean effect comparing later-borns and firstborns was significant at 0.22, so later-borns were somewhat more prone to higher TA.
Instrument-related effects. Eight items compared the present TA levels of students who had received the TASC 1 year previously with students receiving TA measurement for the first time. No significant difference was observed. On occasion, TA and general anxiety (GA) have been measured one after the other, potentially creating confounded results because of a position (order-of-administration) effect. Eight items compared the test anxiety measured before general anxiety (TA-GA) with TA levels measured afterward (GA-TA). The mean position effect was not significant. No TA differences were found when a stranger instead of the teacher administered the instrument. School environment. TA levels were compared when students were housed (because of promotion or transfer) in a new instead of a familiar building and when students attended classes that were segregated by sex instead of being coeducational. Neither condition appeared to affect test anxiety. Comparisons of students by status, whether at risk or passing, showed a significant effect of 0.51, so at-risk students possessed higher levels of test anxiety. Two conditions of testing seemed related to high TA levels: ego-involving high-stress versus nonevaluative low-stress conditions and tests perceived as difficult rather than easy. Conditions that related to low TA levels included (a) item-by-item (IBI) feedback of correct answers during the test and (b) a matching test format as compared with multiple choice. Test item arrangements with respect to difficulty (e.g., easy to hard) showed no significant effects on TA levels.
Causes of worry, emotionality, and AAT +. Table 8 gives mean effects for causes of worry, emotionality, and facilitating test anxiety. Sex differences continued to appear, with females scoring higher than males on both TA components. Males scored higher than females on AAT +. The presence of music during tests exerted no apparent effect on either worry or emotionality. 
Findings on Effects of Test Anxiety
The study's third task set out to identify variables possibly affected by TA and to calculate the extent of those effects. Each effect was measured by Equation 1, where the resulting statistic compared the scores of a variable determined at two TA levels, for example, performance scores for HTA versus LTA students. Where scores of a middle-test-anxious (MTA) group were also provided, comparisons were drawn between MTA and LTA subjects. Typically, the high-and low-test-anxious groups were formed as upper and lower thirds or fourths of the TA distribution. All groups were determined before obtaining scores on any measure, so the data were collected ex post facto. Comparisons thus represented implicit effects. No cause could be ascribed to test anxiety.
Effects between TA levels. Table 9 presents mean effects of test anxiety with regard to test performance and performance-related variables. Entries that bear no special notation are HTA-versus-LTA comparisons. Effects involving MTA students are cited accordingly.
Performance data. Seventy-three comparisons were made between the scores of HTA and LTA students on IQ, aptitude, and achievement tests. The group was homogeneous with a significant mean of -0.48. (An effect size represents the number of pooled standard deviations between the scores of the two groups being compared. For example, with an s of 12 for average scores on a 100-point scale, the effect size of -0.48 depicts an advantage of about 6 points for LTA over HTA students.) No sex differences in performance were observed. Sixteen effects for MTA versus LTA students showed a significant mean of -0.34, so the MTA students scored between their HTA and LTA associates. Similar results among the TA levels were observed for GPA comparisons. In problem solving and in tests of free (uncued) recall of memorized material, the LTA students consistently scored higher. The mean time spent in working tests was significantly longer for HTA students. The foregoing test performance effect of -0.48 was derived for students of all abilities, so this effect may be said to apply for "average" students. Two groups
Related variable
Test Anxiety each of 10 effects compared the performance of HTA and LTA students separated into high-and low-ability subsets. For high-ability students, the mean effect was nonsignificant at -0.19; however, all 10 effects were negative in sign, so the students were not immune to test anxiety. Low-ability students displayed a significant mean effect of -0.32. Thus, among the ability levels, the performance of average students seemed to be the most depressed with respect to test anxiety. Performance was also seen to vary with the students' perception of test difficulty. Where tests were believed to be difficult, LTA students possessed the advantage, but where tests were thought to be easy, there was no significant difference between the scores of HTA and LTA students.
Performance-related variables. HTA subjects experienced more encoding difficulty and more cognitive interference than LTA students. The high-test-anxious students spent more time in study, but their expectation of success remained lower, and their state anxiety during tests was higher than that of LTA students. Effects comparing the effectiveness of study habits stayed heterogeneous.
Attitudes. HTA students were significantly less positive and more negative toward themselves and toward evaluation than MTA and LTA students.
Effects within TA levels. In a number of experiments, TA and performance had been examined with another condition present that could moderate performance. For these experiments, effects were determined within the TA levels, using variations of the moderator to establish the comparison. Table 10 gives the findings.
Test instructions. Effects were computed within TA levels for IQ/aptitude/ achievement scores derived under ego-involving conditions versus neutral or lowstress test instructions. HTA students did not seem affected by test instructions in elementary and high schools, but the HTA students in college scored best without ego-involvement. No effect of instructions was found for MTA students. LTA subjects at all grade levels appeared to fare better with ego-involvement; however, the effects in elementary school stayed heterogeneous.
Incentives. Subjects at all TA levels found a small but significant benefit from the presence of performance incentives, for example, praise, reproof, or external reward. Effects of these incentives did not differ from each other or with respect to TA level.
Feedback of results. The effects of providing item-by-item feedback of correct answers during tests or of feeding back correct results during programmed instruction were not significant.
Item difficulty sequence. The effects of arranging test items with respect to difficulty (hard-to-easy or randomly as opposed to easy-to-hard) were not significant for HTA students. For LTA students, the effect was significant and negative; their scores were higher with the easy-to-hard arrangement.
Frequency of testing. HTA students appeared better served by frequent testing, but the mean effect (0.36) was not significant. Adjusting the frequency of tests did not affect the LTA subjects.
Memory support. In three experiments, cues were provided (or not provided) to trigger recall of information helpful in solving a problem. Memory support appeared to benefit performance, especially for the HTA subjects.
Presence of distractions. Test scores were gathered under high versus normal levels of auditory and visual activity. HTA subjects seemed significantly more distractible than LTA students; their performance was accordingly depressed. Effects on test anxiety. Table 11 displays the mean effects of treatment on TA, worry, emotionality, and facilitating test anxiety.
TA. Behavioral treatments included systematic desensitization (or SD, the most common treatment), relaxation training, modeling, covert positive reinforcement, extinction, and hypnosis. SD programs were administered in a broad assortment of conditions: group or individual treatment, direct-contact therapy or a use of audio/video tapes, direct or vicarious participation by the subjects, and accelerated treatment versus a leisurely spread of treatment sessions. The TA scores of elementary and high school students treated by SD were significantly lower (mean effect of -0.54) than the scores of untreated students. Similar results were found for college students treated individually by taped procedures. However, college students in the other program arrangements seemed to profit the most from SD treatment (mean effect of -1.08). The next most common behavioral treatment was relaxation training, whose variations included cue-controlled relaxation (using a psychological trigger to induce relaxation) and training augmented with biofeedback. The 32 relaxation effects were homogeneous with a significant mean of -0.68. For the other behavioral treatments combined, the 14 effects displayed a significant mean of -1.10. Hence, all the behavioral treatments resulted in TA reduction. The cognitive treatment, group counseling, did not appear effective in reducing test anxiety.
Cognitive-behavioral treatments included cognitive modification, attentional training, insight therapy, anxiety management training, and stress inoculation. For elementary and high school students, the combined effects for those treatments were homogeneous with a significant mean of -0.53, about the same as the SD effect. The mean for college students was -0.87, not significantly different from the behavioral treatments (except relaxation).
Treatments by study skills training were not effective in TA reduction. Training combined with other treatment styles reduced TA to about the same levels as the other treatments alone. Testwiseness training for students low in test-taking skills produced a moderate TA reduction. For treatments combining study skills training and testwiseness training, a nonsignificant mean was observed.
The effect of pseudotherapy on TA reduction was not significant. Worry and emotionality. Behavioral treatments were directed toward emotionality, but the effects seemed to generalize to worry as well. Both components were significantly reduced, with mean effects of -0.65 for worry and -0.60 for emotionality. Cognitive-behavioral treatments also reduced both components, with respective mean effects of -0.82 and -0.73. The two effects for worry were not significantly different, nor were the effects for emotionality.
Facilitating test anxiety. The effects of TA treatment generalized with respect to AAT +, displaying higher levels from both behavioral and cognitive-behavioral programs. Study skills training was not effective in improving AAT +. The mean effect of pseudotherapy neared zero.
Effects on test performance and GPA. Table 12 gives mean effects comparing the performance of treated and untreated students. Two performance variables were examined-(a) results of IQ, aptitude, and achievement posttests and (b) GPA.
Test performance. SD treatments provided a significant mean effect of 0.32 across grade levels. Effects of relaxation training displayed a significant mean of 0.13, whereas hypnosis and modeling showed a combined mean effect of 0.60. Effects of cognitive modification, attentional training, insight therapy, and anxiety management training displayed a common significant mean of 0.52. All these treatments were effective in improving test performance and (except for relaxation) were not significantly different from each other. For all the treatments but relaxation, a collective mean improvement in posttest performance was computed. The resulting value of 0.42 compared the performance of treated (and thus newly LTA) groups and HTA control groups. Previous comparisons for HTA and LTA students had displayed a mean effect of -0.48 (see the first item of Table 9 ). Thus, the reductions in test anxiety seemed to be joined with improved performance near the level of untreated LTA students.
Study skills training provided a nonsignificant effect on posttest performance. Training combined with SD provided a significant effect for subjects who were high in test anxiety and low in study skills before the treatment. The effects of testwiseness training and pseudotherapy were not significant with respect to test performance.
GPA. SD treatments were effective in improving the GPA of treated subjects. Relaxation training did not appear to affect GPA. Cognitive-behavioral treatments and study counseling combined with other styles produced significant positive effects for GPA. The collective mean improvement for all these treatments (but relaxation) was 0.52, a value that compared very well with the GPA difference of -0.46 previously found between HTA and LTA subjects (see Table 9 ). All the foregoing effects were based on posttreatment measures. Pre-to posttreatment change results were also examined with regard to test performance and GPA. Mean effects were significant and positive for systematic desensitization, modeling, covert positive reinforcement, extinction, hypnosis, cognitive modification, attentional training, and study skills training combined with other treatments. Thus, the treatments provided gains in test performance and GPA on the bases of both posttreatment and change scoring.
Effects on related variables. TA treatments generalized to reductions in general anxiety, A-Trait, A-State, physiological reactions to the test situation, fear of negative evaluation, and cognitive interference during tests. Table 13 gives mean eftects related to these variables.
General anxiety and A-Trait. Behavioral treatments provided a reduction in general anxiety and A-Trait (anxiety proneness). No corresponding effects on these variables resulted from cognitive-behavioral treatments or pseudotherapy. Study skills training combined with SD reduced A-Trait anxiety.
A-State and physiological reactions. A-State, the transitory emotional condition of tension and nervous reaction, decreased in test situations after either behavioral or cognitive-behavioral treatments. The mean effect on A-State for study skills with relaxation training was not significant. Reductions in A-State seemed accompanied by moderate reductions in heart rate, but the effects for muscle tension were not significant. Psychological and cognitive conditions. Students' fear of negative evaluation was significantly reduced after TA treatment. In limited studies, the mean reduction of -0.58 for cognitive interference during tests was not significant. Follow-up effects. Posttreatment follow-up scores were gathered after retention periods of 3 to 60 weeks (with median 6). Table 14 displays the follow-up mean effects. Compared with those of untreated students, the TA scores of treated subjects had declined below the end-of-treatment levels; even the subjects of pseudotherapy experienced a delayed TA reduction. The AAT+ of behavioral subjects increased above the end-of-treatment measures, but a corresponding effect for anxiety management training was not significant. During the retention period, test performance and GPA remained stable near the end-of-treatment levels. General anxiety and A-State were further reduced in treated subjects during retention.
Conclusions and Discussion
This study determined relationships and effects for test anxiety through the synthesis of 562 reports of research. Because this body of studies was exhaustively collected, it was considered a representative sample for meta-analysis. Thus, the sample findings have been generalized to populations as conclusions. (Where variables had been studied within limited conditions, care should be applied respecting how far their data will generalize.)
1. The first three areas of study-correlates, causes, and TA effects-concern relationships rather than experimental findings. Hence, conclusions in their regard have been collapsed to a common discussion.
Test anxiety and performance are significantly related at grade 3 and above. The relationships are inverse and tend to be stronger for worry than emotionality.
No differences appear between male and female students, but the relationship is stronger for average students than for those with low or high abilities. The relationship seems significant only for tests perceived as difficult; where a test is thought to be easy, no performance differences occur among TA levels. Conditions that seem to enhance the performance of HTA students include low-stress instructions (at the college level), provision of memory support, minimal distractions, and background music. LTA students function best under ego-involving instructions, an easy-to-hard test item arrangement, and no music during tests. Performance incentives benefit students at all TA levels.
Across grade levels, females exhibit higher test anxiety than males. (However, the females' higher TA does not appear to translate into a performance differential.) Pupils in the early grades have little test anxiety, but its prevalence rises sharply in grades 3 to 5, stays fairly constant through high school, and is lower in college. Black students in elementary school report more TA than white students, a difference that declines to nonsignificance in high school. Hispanic students across grade levels show more TA than white students. Later-born children seem more test-anxious than only children and firstborns. The higher the student's ability level, the lower the test anxiety.
TA is directly related to fears of negative evaluation, dislike of tests, and less effective study skills. Its link with need for achievement seems to change across grade levels, from inverse in elementary school to direct in high school and to nonsignificance in college. HTA students hold themselves in lower esteem than do LTA students. They tend to feel unprotected and controlled by outside forces and are prone to negative qualities, such as other forms of anxiety. They experience more encoding difficulty when learning, more cognitive interference when tested, and more A-State reactions to the testing situation.
2. Test anxiety can be effectively reduced by a variety of behavioral and cognitive-behavioral treatments delivered in a broad assortment of conditions (e.g., grouped or individual subjects). Such treatments reduce both worry and emotionality, and they generalize to increases in facilitating test anxiety. For students low in test-taking skills, testwiseness training offers moderate TA relief. Group counseling to cope with worry does not seem effective in TA reduction. Study skills training is also not effective unless another treatment style is also present.
Improved test performance and GPA consistently accompany TA reduction. This finding differs with the conclusions of prior reviews (e.g., Allen, Elias, & Zlotlow, 1980). Their findings issued from the dearth of studies that showed significant performance differences between treated and untreated subjects. Significant is the critical word; the treatment studies need to be probed for their ability to detect performance differences usually found between TA levels. In Table 9 , the mean effect of -0.48 reflects a test performance difference of about 6 points on a 100-point scale between HTA and LTA students. Thus, an improvement of about 6 points should be expected as a result of TA treatment. For a = 0.05 and a pooled standard deviation of 12, a 6-point difference requires experimental and control group sample sizes in the neighborhood of 30 before significance can be observed. Of 137 treatment studies, only 16% had samples larger than 20; one third used samples of 10, 9, or 8. Apparently, these small samples could not detect the significance of performance differences near 6 points. Of 120 performance comparisons, 107 showed higher test scores for the treated subjects. In the aggregate, these effects possess a highly significant mean.
Treatment effects seem to generalize to areas other than test anxiety and performance. Behavioral treatments act to reduce the levels of general and A-Trait anxieties. Behavioral and cognitive-behavioral treatments each reduce the levels of A-State during testing.
No treatment effect appears to decline with the passage of time after treatment.
Theoretical Issues
Nature of test anxiety. TA is considered to possess two primary factors: worry (cognitive concern about one's performance) and emotionality (autonomic reactions to the test situation). If it should be the case that both components occur at once with neither needing prompting from the other, then TA would appear to be both cognitive (for worry) and behavioral (for emotionality). However, if there is cause-effect between the two components, TA would appear to be essentially unidimensional. Cause and effect may be examined in terms of treatment results on TA reduction (Table 11 ). The purely cognitive treatment, group counseling, did not seem effective in TA reduction. The purely behavioral treatments were considerably more effective. Moreover, these treatments reduced not only emotionality; they generalized to reduce the worry component. These findings suggest that emotionality triggers worry. Thus, TA seems to be a behavioral construct.
Debilitating and facilitating test anxieties. Table 5 records a mean correlation of -0.49 between the AAT-and AAT + subscales of the Anxiety Achievement Test. This moderate value of r implies that these two forms of test anxiety may be relatively independent. However, their distinctiveness blurs beneath the observation that the treatments for reducing AAT-generalized to significant increases in AAT + both at the end of treatment and after the follow-up (see Tables  11 and 14 ). The kinship of the two forms was studied further at the college level, where the bulk of research on AAT+ has been conducted. From the data underlying Tables 1 and 6 The mean rs for debilitating and facilitating forms are almost mirror images. Thus, the forms seem inverse, and distinguishing between them may not be productive, at least in the arena of performance. Causality in the TA/performance relationship. Test anxiety causes poor performance. This conclusion follows from the finding that better performance accompanies TA reduction.
Comparison of TA models. Behavioral and cognitive-behavioral treatments were effective in TA reduction. Both styles operate within the interference model. Study skills training did not seem effective. Hence, the evidence supports an interference rather than a deficits model of test anxiety.
Test Anxiety
Implications for Education TA research appears to have prospered because test situations occur so frequently and assume so much importance in the lives of so many people (Sarason, 1980) . The process of testing in particular applies to students-to monitor progress, diagnose problems, measure aptitudes and intelligence, screen for admission to schools after high school, and place admitted students in their classes. In all these circumstances, the performance of test-anxious students stands to be depressed, not from a lack of ability but from a dysfunction in trying to show it. Test-anxious students comprise a sizable number. Hill and Wigfield (1984) projected their incidence near 10 million at precollege levels, and the condition seems "pervasive" in college as well (Spielberger, Anton, & Bedell, 1976, p. 13). Three implications follow from these observations. 1. On an individual basis, the IQs, aptitudes, and progress of test-anxious students are consistently misinterpreted and undervalued.
2. Average scores for IQ, aptitude, and scholastic achievement are systematically biased at local, state, and national levels.
3. The validity of the entire testing process is challenged. These implications appear to demand that TA be confronted. In past times, it has seemed to be a topic "like the weather," much discussed but with not much done about it (Sarason, 1980, p. 5). The reason for inaction seems clear; although TA and performance were conceded to be related, the causal direction remained at issue, largely from the perception that better performance could not be expected to accompany TA reduction. That issue now seems resolved, the perception denied; test anxiety harms performance; TA reduction in anxious students can help their performance approach an LTA level. These findings may offer a basis for educational institutions to review the TA problem and seek its solution.
An array of interventions seems to offer effective relief. Under circumstances where performance interacts with ego-involvement (for example, during college placement testing), TA effects may be compensated by grouping the students for separate tests according to their TA levels, with the test instructions adjusted to accommodate each grouping.
These techniques serve to cope with TA. Better methods would try to prevent it. Figure 2 suggests that TA is a learned condition, small to nonexistent in the very early grades but firmly in place by grade 5. A primary task for future research thus seems defined: Investigate ways to avert the condition before it matures.
